Mice used in a 2-year oral toxicity study developed a progressive, moist dermatitis. The initial lesions were seen around the ears in which metal identification tags had been placed and usually progressed to include the skin of the neck and shoulder. Clinically, the mice were pruritic, lost weight, had rough coats, and became moribund. The predominant finding at necropsy was pale brown kidneys with irregular granular surfaces. Histologically, there was inflammation and focal-to-diffuse necrosis in the visceral organs and affected skin. The predominant organism isolated from the skin, kidneys and heart blood was Staphylococcus aureus. This bacterium is a common inhabitant of the skin of conventionally housed mice and its isolation from the kidneys and blood suggested that the portal of entry was the wound caused by the insertion of the metal ear tag.
Identification of rodents used in chronic toxicological testing requires that each animal be marked in such a fashion that its identity can be determined at any time. Accepted methods of creating a permanent, unique animal identification include: toe clipping, tatooing, ear notching, and ear tagging. We selected ear tagging to identify mice involved in a 2-year feeding study, but had ·Present address: Department of Safety Assessment, Merck Sharp and Dohme Research Laboratories, West Point, PA 19426, USA. tPresent address: Glenolden Laboratory, E." du Pont de Nemours and Company, Glenolden, PA 19036, USA.
Received 7 October 1987. Accepted 25 November 1988 to terminate the test after less than 1 year due to severe dermatitis and septicaemia. This report details the problems encountered in the study.
Materials and methods
Animals Three hundred and twenty male and 320 female weanling, out bred albino Swiss mice (Mus musculus) Crl: CD -I(ICR)BR were purchased from a commercial supplier (Charles River Laboratories, Inc, Wilmington, MA) and quarantined for 7 days in a conventional room maintained at 22-24°C, 40-60070 relative humidity, and having a 12 h nightday lighting cycle. One hundred per cent filtered fresh air was supplied at a rate of 15room changes per hour. The mice were housed individually in suspended, stainless steel cages, and provided commercial rodent meal diet (Rodent Laboratory Chow, Ralston Purina Co., St. Louis, MO) and water ad libitum. Each animal was physically restrained and identified using a numbered metal ear tag (Monel ear tags, Gey Band and Tag Co, Norristown, PA) placed through the cartilagenous portion of the ear using special applicator. pliers. Once tagged, the animals were weighed and grouped for the study.
Pathology
Mice selected for evaluation were killed using chloroform inhalation and necropsy was performed immediately. Tissues for pathology were examined grossly, then fixed in 10% buffered formalin, embedded in paraffin, cut into 5 Jl.m sections and stained with haematoxylin and eosin.
Microbiology
Cultures of skin lesions, heart blood, and kidney were taken aseptically at necropsy for bacteriological examination. Skin lesions were sampled by applying a sterile cotton-tipped applicator directly to the surface of the lesion. The kidneys were sliced with a sterile scalpel blade and a sterile cotton-tipped applicator applied to the cut surface. Blood was taken from the heart after the thoracic cavity had been opened at necropsy. The skin and kidney samples were directly inoculated and 100p.lof blood was spread onto both a peptone based agar (Trypticase Soy Agar) supplemented with 50/0 defibrinated sheep blood and MacConkey agar, and incubated up to 48 h at 35°C. Pure cultures were obtained by restreaking on fresh agar. Bacteria were identified using commercially available rapid test kits (API-20E, Analytab Products, Sherwood Medical, Plainview, NY, and BBL Mini-Tek, Bioquest Division, Becton Dickenson, Cockeysville, MD). Gram-positive cocci were tested for their ability to ferment glucose and coagulate rabbit blood plasma.
Results

Case report
Approximately 6 weeks after the start of the study, lesions in the area where ear tagging occurred began appearing in mice from each treatment and the control group. Initially, there was swelling and oedema in the area surrounding the ear tag puncture, with local necrosis, hair loss, and a serous exudate. The lesions progressed in severity, until a portion or all of the ear became necrotic and sloughed. The wound often extended down the side of the head to the ventral thorax and neck area. Clinically, the mice were pruritic, lost weight, developed rough coats, and became moribund. About 5% of the animals were able to remove the ear tag by scratching with their hind legs, tearing the ear.
The incidence of dermatitis slowly increased with new cases developing each week. By 44 weeks over 250 of the 640 mice on study had some stage of the clinical syndrome, and 88 mice had died due to a severe septicaemia.
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Fighting and hair chewing were eliminated as causes of the initial lesion since the mice were housed individually. Affected mice were examined for ectoparasites and dermatophytes but none were found. The incidence of dermatitis and septicaemia was similar in the 3 test groups and the control group throughout the study, therefore, it did not appear that the experi. mental compound had any effect on the clinical syndrome. In an attempt to determine the aetiology and understand the pathogenesis, 9 mice with necrotic lesions and 7 clinically normal mice were selected for microbiological and pathological evaluation.
Pathology
The grossly visible skin lesions in the 9 mice with dermatitis were confined to the area around the ear, neck and thorax (Fig. 1 ). This local inflammatory reaction often extended into the adjacent salivary glands and lymph nodes in the cervical region producing abscesses (Fig. 2) . There was a rapid rate of autolysis observed after death, congestion of the abdominal and thoracic walls, enlargement and dark discolouration of the spleen, and swollen, pale brown kidneys with a granular, nodular capsular surface. The only 
Microbiology
The bacterial isolates from the 16 mice sampled (Table 1) corroborate the pathology findings.
No organisms were recovered from the kidney or heart blood samples of 7 clinically normal mice (no dermatitis), while swabs of their surface coat around the ear gave Staphylococcus aureus cultures from 3 mice. The 9 mice suffering with dermatitis had a higher prevalence of bacterial isolates from the 3 samples sites (Table 2) . Staphylococcus aureus was cultured from the skin lesion in 5 of the 9 affected mice; from the kidney in 2 of 9; and from the blood in 4 of 9 animals. In addition, several coagulase negative Staphylococci also were isolated from the skin and kidney, which raised the incidence of gram-positive cocci in mice with dermatitis to 6 of 9 skin samples and 4 of 9 kidney samples. A Bacillus sp. was isolated from the skin and blood cultures of 2 mice and Proteus mirabilis was isolated from the skin culture of 2 mice. remarkable gross observation in the 7 healthy animals that were examined was a slightly course capsular surface of the kidneys. Histologically, the tissue of the affected ears exhibited varying degrees of chronic-active inflammation. There was ulceration of the epidermis usually with an overlying crust of hyperkeratotic scale, cellular debris and occasional colonies of bacteria. Epidermis to either side of the lesion was acanthotic. The underlying dermis was infiltrated with variable numbers of polymorphonuclear and mononuclear leukocytes. In some animals, the dermatitis extended down to include the skin over the salivary glands with extension of the inflammation into the salivary glands and locallymph nodes. The most striking visceral lesion was extensive inflammatory cell accumulation and fibrosis in the kidney. One animal had a marked acute embolic nephritis in which many glomeruli were obliterated due to infiltration of polymorphonuclear leukocytes 
Discussion
The ear tags used in this study were made of a nickel-copper alloy which is a non-corrosive, rust-proof material. This size tag has been successfully used in our laboratory to identify hamsters during a lifetime study and has also been used to identify mice at other laboratories without the resulting dermatitis or systemic infection as observed in this report. The laboratories successfully using the ear tags do not sterilize the tags or prepare the ear prior to insertion.
The results of the microbiological evaluation of healthy and sick animals indicate that mice having dermatitis in the ear tag area were suffering from a systemic S. aureus infection. Although aseptic technique was not employed in applying the tags, the length of time between tagging and infection was greater than one month, indicating that the infection did not occur during the ear tagging procedure. While only 16 mice were selected for intensive bacteriological and pathological evaluation, the number of animals with dermatitis gradually increased. At 8 months the study was abandoned due to the high morbidity (40070) and mortality (15%) and difficulty in interpreting histological tissue changes caused by the infection.
The tag placement may have played a role in the clinical syndrome. In some mice the tags bent the ear excessively, which apparently causeq Cover, Keenan & Bettinger discomfort to the animal. The mice tended to scratch and pull at the tags, thereby continually traumatizing the insertion site and creating an open wound. When the ear tags were placed close to the head in the thicker more cartilagenous portion of the ear, the mice appeared to better tolerate the tags.
Staphylococcus aureus has been reported to cause disease outbreaks in mice housed in barrier facilities, including facial and mandibular abscesses (Clarke et al., 1978) , bulbourethral gland abscesses (Needham & Cooper, 1976) , and botryomyocosis (Shults et al., 1973) .
Staphylococci are commonly isolated from the skin of conventionally housed mice (Blackmore & Francis, 1970; Stowe et al., 1971) and they were cultured from that site in 11 of 16 mice both with and without dermatitis. The mice were purchased from a barrier facility but housed conventionally during the course of the study. The Staphylococcus aureus probably was not indigenous to the skin flora of these mice but may have been contaminants from the environment or the animal handlers. Swiss albino mice have been reported to be highly susceptible to Staphylococcus aureus (Nutini & Berberich, 1965) . The bacteria acted as an opportunistic pathogen as the mice constantly reinoculated themselves by extensive grooming and selfmutilation initiated by the ear tags. The pathology findings and the positive bacterial cultures in the visceral organs only in those mice with dermatitis is consistent with the suggested route of entry.
Our laboratory no longer uses metal ear tags to identify mice. However, as stated earlier, other laboratories continue to use them. We feel that accurate placement of the ear tag in the thicker, more cartilagenous, portion of the ear may have minimized the discomfort experienced by the mice and eliminated the stimulus to scratch.
